1 H, 13 C, and 31 P NMR spectra were recorded on a Brucker AV 200 or DRX 500 spectrometers. Coupling constants J are given in hertz (Hz). MS spectra were recorded on a Finnigan MAT 95 spectrometer. Microanalyses were carried out on EA1108 apparatus. Melting points were measured with a PHMK Boetius (VEB Analytik Dresden) apparatus. All reactions were performed using anhydrous conditions under argon atmosphere, unless otherwise noted. Purification with column chromatography was performed on silica gel (Merck, Kieselgel 70 -230 mesh). TLC was carried out on silica gel plates (Merck F 254 ). Chemicals and solvents were obtained from commercial sources and distilled or dried according to standard procedures. 
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5-Bromo-6-dimethoxymethyl-benzo[1,3]dioxole (7)
2-Bromopiperonal (10.00 g, 43.66 mmol) was dissolved in benzene (20 mL), and then anhydrous methanol (5 mL) and trimethyl orthoformate (10.0 mL, 91.41 mmol) were added. The mixture was vigorously stirred in a Schlenk tube at 80 °C in an inert atmosphere (argon) for 8 h. Then, the benzene and an excess of orthoformate were removed in vacuo. Column chromatography on silica gel (n-hexane/ethyl acetate/Et 3 N -50:50:1 v/v) of the residue gave 12.01 g (100%) of the protected aldehyde as a pale yellow oil.
Spectroscopic data of 7 were consistent with the literature data. To a stirred solution of 5-bromo-6-dimethoxymethyl-benzo [1, 3] dioxole 7 (5.00 g, 18.18 mmol) in dry THF (200 mL), n-BuLi (1.2 eq., 10.9 mL, 2.0 M in hexane) was added at -78˚C and the resulting solution was stirred at the same temperature for 10 minutes. Then, 3,4,5-trimethoxybenzaldehyde (1.2 eq., 4.28 g) in THF (30 mL) was added and the resulting solution was stirred at -78˚C for the next hour. Then, the reaction mixture was warmed to room temperature and aqueous saturated NH 4 Cl solution was added (20 mL). The reaction mixture was concentrated under reduced pressure, then ethyl acetate (200 mL) was added and the layers were separated. The organic layer was washed with water (3x50 mL), dried (MgSO 4 ), filtered and evaporated. The crude product was purified by column chromatography (hexane/ethyl acetate) to afford 8 (5.56 g, 78%).
Pale yellow crystals, m.p. = 113-115 ˚C; R f = 0.27 (n-hexane/ethyl acetate 1:1 v/v); 1 [1, 3] dioxol-5-yl)(3,4,5-trimethoxyphenyl) methanol 8 (1.500 g, 3.83 mmol), p-TSA (2 mg) and (E)-methyl 3-(dimethoxyphosphoryl) acrylate ((E)-5) (0.891 g, 4.59 mmol, 1.2 eq.) were stirred and heated in dry toluene (5 mL) for 3 h at 110 °C under argon atmosphere in the Schlenk tube. After cooling of the reaction mixture to -10 °C, a spontaneous crystallization gave a white solid. Recrystallization from EtOH led to 0.959 g (48%) of the major cycloadduct 9 as a single diastereoisomer. The second, minor diastereoisomer 10 was isolated by column chromatography (ethyl acetate/acetone) from evaporated mother liquor in 30% yield (0.600 g). X-Ray analysis of the crystal 9 shows that the torsion angle of 85.36˚ between C-H-8 and C-H-7 bonds was close to the right angle (90˚), therefore the observed coupling constant was zero Hz. The torsion angle between C-H-8 and C-7-P bonds was only 36.47˚ and according to the Karplus curve, the corresponding coupling constant should be larger than zero (7.7 Hz). The protons H-7 and H-6 are in the trans configuration but the observed torsion angle of 129.87˚ between C-H-7 and C-H-6 bonds was far from 180˚, therefore the coupling constant was not too large (4.7 Hz) (Scheme 1). A solution of the cycloadduct 9 (0.200 g, 0.383 mmol) in EtOH (10 mL) in the presence of Raney-Nickel (W-2) was heated for 5h at reflux under hydrogen atmosphere. The catalyst was filtered through Celite ® and the solvent was removed in vacuo. The residue was purified by column chromatography on silica gel (ethyl acetate) to give the product 12 -0.165 g (82%). X-ray analysis of 12 showed the torsion angle of 53.67˚ between C-H-8 and C-H-7 bonds was similar to the torsion angle of 60.01˚ between C-H-8 and C-7-P bonds, therefore H-8 proton was observed as doublet of doublets with a small coupling constants (3.5 Hz and 3.5 Hz). The protons H-7 and H-6 were in trans configuration and the observed torsion angle of 169.29˚ between C-H-7 and C-H-6 was near to 180˚, therefore the coupling constant H-7/H-6 was relatively high (7.1 Hz). The protons H-6 and H-5 were in cis configuration with the coupling constant of 6.6 Hz due to the small torsion angle of 39.20˚ between C-H-6 and C-H-5 bonds (Scheme 2). 6S,7S)-5,6,7,8-tetrahydro-8-oxo-5-(3,4,5-trimethoxyphenyl)-7-(dimethoxyphosphoryl)-naphtho[2,3-d]-1,3- 
dioxole-6-carboxylic acid methyl ester (13)
To a solution of alcohol 12 (0.358 g, 0.683 mmol) in CH 2 Cl 2 (10 mL), the Dess-Martin reagent (1.2 eq., 0.347 g, 0.820 mmol) was added and the mixture was stirred for 2 h at 0 °C under argon atmosphere. Then the reaction mixture was filtered off and evaporated in vacuo and the residue was purified on silica gel to give β- -8-oxo-5-(3,4,5-trimethoxyphenyl)-5,6,7,8-tetrahydronaphtho [2,3-d] [1,3] dioxole-6-carboxylate (4b), (rac)-epithuriferic acid methyl ester (4b) To β-ketophosphonate 13 (174 mg, 0.333 mmol) dissolved in dry THF (2 mL), NaH was added (1.2 eq., 15 mg). The resulting mixture was stirred for 1 h at 0 °C and then a suspension of paraformaldehyde (4.0 eq., 42 mg) in THF (2 mL) was added and stirred for additional 2 h at 0 °C. To the crude mixture, aqueous saturated NH 4 Cl (2 mL) was added and then ethyl acetate (10 mL). Organic layer was washed with water (2 mL), dried with MgSO 4 , filtered and concentrated in vacuo. The solid residue was chromatographed on silica gel using AcOEt/hexane as eluent to give the pure product 4b in 58% yield (82 mg). 5-(3,4,5-trimethoxyphenyl)naphtho [2,3-d] [1,3] dioxole-6-carboxylate (11) A mixture of the cycloadduct 9 or 10 (200 mg, 0.383 mmol) and p-TSA (1 eq. 73 mg) dissolved in dry toluene (5 mL) was stirred and heated for 1h at 100 °C. Then, the crude mixture was washed with water (2 mL), dried with MgSO 4 , filtered and concentrated in vacuo. The solid residue was chromatographed on silica gel using AcOEt/hexane as eluent to give the pure product 11 in 100% yield (193 mg).
White crystals; yield: 100% (from (6) and (7) Diffraction data were collected using an Oxford Diffraction Xcalibur TM 3 diffractometer. The structures were solved by direct methods and refined by full-matrix least-squares on F 2 with SHELXL-97. 1 During refinement, one methoxy groups in 9 were found to be disordered over two sites with occupancies of 0.61(1) and 0.39(1).
In the crystal structure of this compound there are solvent accessible voids with an overall volume of 146 Å 3 and with a total electron count per cell of 24. The single void has a volume of 73 Å 3 , i.e. 50% of the overall void volume and about 4% of the unit-cell volume. Because the electron density in the voids could not be modeled, the remaining electron densities resulting from the residual solvent molecules were removed from the data set using the SQUEEZE routine 2 of PLATON, 3 and the structure was refined further using the data generated.
The non-hydrogen atoms were refined anisotropically. All aromatic and methyl H atoms were positioned geometrically and constrained to ride on their parent atoms, with C-H distances of 0.93 and 0.96 Å, respectively, and with U iso (H) values of 1.2 U eq (C aromatic ) and 1.5 U eq (C methyl ). Other H atoms were located in difference maps and refined with U iso (H) set at 1. 
